Nicotine induces tyrosine hydroxylase plasticity in the neurodegenerating striatum.
It has been shown that nicotine prevents the loss of dopamine (DA) in the corpus striatum (CS) after 6-hydroxydopamine injection in the substantia nigra. To study the role of the enzyme tyrosine hydroxylase (TH; EC 1.14.16.2) in this experimental paradigm, we have examined its activity by assessing the accumulation of l-3,4-dihydroxyphenylalanine after inhibiting the subsequent enzyme in the DA synthetic pathway, aromatic l-amino acid decarboxylase, with 3-hydroxybenzylhydrazine. In addition the amount of TH protein was assessed by western blotting and its distribution in the CS was examined using immunohistochemical methods. 6-hydroxydopamine injection produced a significant decrease in DA levels and l-3,4-dihydroxyphenylalanine accumulation, as well as decreases in TH protein and TH immunoreactive fibres in the CS. After nicotine treatment, the decrease in TH protein in the CS was significantly reduced, with a concomitant preservation of TH activity, but nicotine did not alter the number of TH immunoreactive fibres. The activity and amount of TH did not change in the contralateral (intact) CS. Thus, nicotine induces long lasting TH plasticity in the degenerating CS. A synergistic action of nicotine-activated and lesion-originated signals appears necessary for the expression of this neuronal molecular plasticity.